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application clains priority to U.S. Provisional
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natural biological agent known to man. Spores of C. botulinum are found in soil and can

grow in improperly sterilized and sealed food containers. Ingestion of the bacteria can cause

botulism, which can be fatal. Botulinum toxin acts to produce paralysis of muscles by
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(Scott, Ophthalnol, 87: 1044-1049 (1980)). This in rum
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derivative." [0015] Another aspect of this invention

is the recognition that the endogenous nontoxin
WEe@BMO823889 i N a botul i num toxin conpl ex obt ai neRCT/D8M7/087263

G ostridiumbotulinumbacteria (viz., the non-toxic

hemaggl uti ni n and non-hemaggl uti ni n proteins)

undesirably increase the stability and toxicity of the

toxi n conpl ex, while undesirably decreasing the

ability of the toxin to diffuse through the skin

epithelium This invention further recogni zes that

these effects are exacerbated when an exogenous

Stoadst | i zehccoﬁxuzgn a& adj&um fhis RvéRES 15010 DERbVide @ldmxﬂoﬁﬂ'dnn
St SAre AP, (P PhD BRI RRR St bt B
cerppicesdyolipretidst havinge ssmmmgremndwe i TR NRi hor 2. The
NEmbs6h BpliBRAM BRI iMEddEt eRogBdGY sQbiliR$AYEEO bibunad. buni n
are selectively and i ndependently reduced conpared to

cHPWVENt i onalsed derpinr B¢ Lo ystakilind”| refers do o rbility 19l the tFBXiTAT
( Ragﬂ)ents @7 SBQ ) Nor1) IWQB{;O@( figginent &mhwhqe ¢1) SBQUIM N@ ) B

re herea r referr
bpofrgc)ixtqﬁ(u r% %u)?l Q%n %’o tunsg n8 d% f aatg léP &19 toxin, as
obfaaEed ‘zyfeltbwasSW’v%ﬁnacS$abrPrua igig! Hbdy 1°a§°°ams: %ﬁ*f{ibﬁ% oft
c,@ﬂafdd&m&gmmhoﬁdmohmmm fogii kesmposinpd éxhi§ imvendonr aCkutfieidntly

z[bHuédqy m&é’g%% [Am?aﬁ}*ﬂl cﬁ')ﬁl)cntbnl% 1ch §m§&ﬁ¥3hﬁg pzr&gsmp%/ and §at1ent_|_

avil ng sequence corres D
mmmistrawn Zs'epsFHéd‘E’B‘ﬁp 8‘§| Rof diitesh t9 JHies °?héﬁ?mg‘oﬂTr5'F'n and
adcbedit@xoigehivgs. st abi | | Zers, such as al bum n [0017]

As used herein, the term "stabiljze" refers }\%C
al3P38] ty offher Rhtgp Jurthpcelitps-ip Agiihed fopprgs ucmﬂs,?—:b"‘r@ t by
Ogdmhristériighthe fsrabiliure dbtulitemi coablereeor {tabiliged, reBie€@ baDIND tRin

t QuBlefY %mhc tR&SPLU ﬁaﬂéﬁm in%taﬁh kot danththd ek mdlzéao
preserve he acti

neasu
Sl comeite it e B ica A raghy b
So o effecti¢OABnEA g &ably |to dprskineefr aibjertivo drtivetnin Nicedt dieuch

b&raaucmnum b &f@&n%uﬁaluqum%rﬁpm ?mxdcﬁ\{)@rﬂl&éxﬁ a:dau@ of
sufficiently stabilized. to re ain subst nt|

CHer SRR PEIeRR HREFOPUYRRRT Y rRRedeHy a ton of
praskle rasras pre vFitéon roa rddentions elepry rcfiqﬁttqnumeﬁgnoew ofrpgtimmune
| fedpbis€ dcdu&hon bi {vhdklbg or bi¢@aRdn! or ZkdlGent &tvaridul Gther aibkders. In

cﬁl?oﬂc%tooc}l lsnghe g&bﬂggd Ib%/tﬁrn}ém lL) 9 %%Jn%l&lgs ol' r%%gich olnduccd

efopuipqm (gyin a@?ﬁlww%?qﬂw*wév SUHT PSP BELI O RiHOPL
canphssasSnjatiost abi | 1 zed reduced botul i num t oxin

conpl exes of the invention to a patient. In certajn
pOBBL r ed Tsrteisr Hecs providre kilt & iorepyiael fasBY gHiophepfRining »
CipiheX @Sin OdmpSek &t o redied bowkHumackid@pik:) Anthpolypeqitittes having
nggmc@zs%éor % §Lg:f)id:@d)§ y oﬁpala pﬁ%Igamt % lﬁ%%%e‘d‘?o produce

era
psaxf‘q aefﬁxtmuﬁxﬂonné\ésa p@f'ldgidza,}qts that contam means for sequcnnally admlmstcrmg

a botulinum toxin complex (or a reduced botulinum toxin complex) and adhesion molccules

to a subject.



treatment. The biologic effect may include, for
exanpl e, nuscle paralysis, reduction of hypersecretion
wW@roosmexssd ng, treatnent of neurol ogi c pain or PEHUSINE087263
headache, reduction of nuscle spasns, prevention or
reduction of acne, reduction or enhancenent of an
i mmune response, reduction of winkles, or prevention
or treatnment of various other disorders. In other
enbodi nents, the stabilized botulinumtoxin conpl exes
or stabilized reduced botulinumtoxin conplexes are
adm ni stered by parenteral injection, such as, for
exanpl e, subethaEOSORIPAON G rHE BESIrIdii s | nventi on
al so provides kits for preparing fornulations
cPROhI ni ndhin inyention refpteentq aReihcompesiionst comprsing posdipHaE ¢pxin
bévknick 8 i fedutodibBu QR x@¥chmSlExes, wegeﬁ&nlhereie,&hahawmzed by
Sﬁq ud%lrtlxgnegf p§1§? ldgébtpaq arte %I\ﬁ?g‘ l’ra%m ucoer Hi%c ﬁT%‘a oelpth E%nnx
A1“§E?fep§'? ba‘é'ae“éfr e mbt"sm& ??él/!’epé'éﬁﬁ hayE pseyeafrscoPing to SEQ ID
SEQSIe Rt 2,adrimay &l relared 34 @bsk Bgudncds Gitratigh Dassantatei substatvps. el

(&fm@e ReHGRd mpgmhgm li,,nn &%ggétn%aodc@%ﬁﬁnﬁﬁvmn

ecules to a sub

| FRRENhE ERPSPBDZ0Tel “‘FW gf g \’ﬂ%é‘ﬁ‘t“? iyiny trpugh dke skin gpiifeliym (also
cofpaist s Gnssdgpapieliwiy)gvith dhprbved penetratise, redeedrpitigsoizity ad

Lg% %ﬁglu? OtrhU éoHlH&Btlth)gf ic mm&?%fysbc vsed a.d fopiedl 'a;kbﬁ&iuons for

hat are stal i zed e addit of
oA ettt e iy B G5 TAP PEBIRAR i snbr cosmet
H\poEA B desgribed t:crdrer Theabinpogitions lofi thp ireéndipy dep mvbmdimpeYd S,
t o] mlrelobuadhagodq;aL,wa@m mdiB&s PENB e oBRAMRRCExiACCOr di ng
% 1 or 2, or may be related to | hose
s[@mle nc esTltehm ugalmhc@n@en \eatsed kerein pofers it agy ofdireknownriypes of

CRbdifinoRRRed thmléoimw @ slrPRiadlihAeExif %uin |nﬁléEﬂlet) Gofetfler
S aCCor, nve nt

ti
I A i I I AR T

steisubseapintihdifcoyered enalu@eg newly dispometed sorogipes, apcr @a@@@ﬁ m!ams or

dBdidnViRétdins) AM xﬁdandnsaoxbe%eammp edveRininRelogiRIMLGAECt botulinum

ar}r,]?grlotgﬁgsl h% 'et l;écn cﬂarac 99,9 na %]apotu] th neuroFo?cm%g'q?p Jiﬂlt%%‘gﬁfhgf

pf ¥ iCel F%ﬁ'gofavhvbfﬂ@/ s FﬁH\%‘?"E‘ 8&%”@&'@"&1 %‘ﬂ’dﬂ@c‘[’ec’ﬁf gribediesi Bs

t Relapediih &royp&Stdehmerciaydidiibls 0 BRinple, fourSms eddricadst.

dl?o%ﬁr . $anpﬁ&w? 'Vﬂtabn&@%cs, H\?p(?ébxgdnpg‘?sc&gm)t Qsewélp%s% Otler

e an | | e over

COMFSsiTeS 6‘Ff§’°‘éﬁﬂ°‘?‘ﬁ§f Af ‘tfg"*a’r“ 'Bé‘l‘ Ve f'y‘h’bf"“ﬁ?itsﬁﬂ°i°“rﬂf}f‘h they
t ket and inQEXtNeriffhred thestion Sftbd prralysid they evokan " Atlsasturgre dypes of

hRk8idh b4 %rp@s A Chad) ¥rc Qiau;blz%mkm@m&nrvmlaqsm R Lk AP
toxmél. mately i nu

I OX n
P ERIoT R LB o ST B PRI BB TS B 5 barns Ji
otraddpyark BODOX® rrach of fserhimivine éls, trademapie DIY SREERTRN yods ot B is

t RSiRcatif ¥MpardBifs Ee1a8 U S oM eRlehdik SivoRogeped i ncl udi ng
new y di scovered ser otypes and engi neered variants or
{0022} The term “botulinum toxin” used in the compositions of this invention can

alternatively refer to a botulinum toxin derivative, that is, a compound that has botulinum
toxin activity but contains one or morc chemical or functional alterations on any part or on
any chain relative to naturally occurring or recombinant native botulinum toxins. For

instance, the botulinum toxin may be a modified neurotoxin that is a neurotoxin that has at
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fiision proteins. As nentioned above, currently seven
i mmunol ogi cal ly di stinct botulinum neurotoxins have
Whe@a/ 08488y act eri zed, nanely botul i num neur ot oXPEI/US2007/087263
serotypes A, B, C, D, E1 F and G each of which is
di stingui shed by neutralization with type-specific
anti bodi es. The botulinumtoxin serotypes are
commercially available, for exanple, from
Sigma-Aldrich (St. Louis, M) and from Mt abi ol ogi cs,
Inc. (Madison, Wsconsin), as well as from ot her
sources. The different serotypes of botulinumtoxin
Vidds on'e 13t ﬁJ‘ﬁnMcﬂﬁheIe‘H@ eﬁédﬂ'ﬁd Bxhx@;;lac&h Qé/co&f:ifr&ictb a e, dp tHehe

Slg(\)/ {ed {w)(xro?oxm can%ea]t(récg gltmafxtly ro%ucp e neuro )%{1 3 at Jgg nveeVoQ }(rﬁme

| eas es 0 Um L 0X
athagof.ah @‘edXéﬁW'@IP&qud Frnborflmewaweyﬁlsﬂov d?‘e W”é'a‘t“?r@h‘t‘
OJurxGaGGdlﬁddﬁbly%Emdd Halifg e sedieie GAscémAEexanmm IDINKD. 3). This
contained in epar |on

%‘ ancc corﬁcsgéq%& 8 pgt]ﬁ rTS th? tyge A %é\t%%ﬁm h‘g%lﬁ %lrcégce that
mprﬂt#(f?r)the tgzwds 19)3%0313“}'% é‘blﬁ’t“a‘?sn &b ‘?"%‘“Eﬂﬂé'ﬁ’&? ey 8??sbeof
Edna thahtay bddg) mbdifedtis & deyniitjfoliivdtiBte ¥dhanpes i POpRED]es dihdecrtagas m
I.ngagés'ﬁble sH{é‘ Jﬂ@&& rl‘rlut tHa§ %911 k‘eﬁfntshl% Q;EQH,P géﬁltnb Q&l ogohw} S"I‘ he

invention can alternati I num t Qxi n
cRepaigug foia, may gt frqmy ﬂ"Yaf'fd Y™ iRt °°P1‘a‘§"eb SRR B e
t pterivmastdesetitey atoud. Adembtiveln the bandingn toriD ued gitiEFringartiongnay

fsér;%,a Okl @ctnlnamt QRyodide Rilal @ghnfa&s aeya fRGibhant
relative to natura ?)/roccurrlgtg or reconb ant natlve

DRSPYSE hiien BRFACT 2REPTY PrEPRKE ?‘%P‘w?qﬂef‘ P SRRSO
ndeynaiyeof diffiamenl ibbtilendm s inIserotEnes (e U patints, 444, 200ufooineneia) Thaat

%ﬁth t@:@@r‘maﬂlﬁ@ b@slC pohioﬁ oﬁﬁ@ ﬁ&alﬁﬁdl?ﬁe @lﬁlb%tbe&lb shcmiidd Jo?s@ﬁ g
nat | V 1.

n&u’?‘&‘t‘%’% ol “‘B%’i'ﬂ’ tB’%“ @'Y’E’C@%’T i’fgh aﬁ}mﬁr oE'lsucger senoerlﬂa P Batnom n
oembingior jory goriingete gro leptplggfn@ fpstancd @ r fusidn. prtein eAlternatively, the

P bulihueitb:ad fdy He ﬁrﬁf)@bﬁ:ﬁ&f 2 BOFARGH R reSiirsof, Maick MMEREH K2Mon-

e ST A1l PRSPPI o 10
Sespdence mrtcfrﬁf‘}mnd&n foﬂn t:d?tfblchfrt oGk coftiplck 1he udey Reinfyefers
‘btgta%o,tugu%n o?:%l cn %gﬁl téxi%alcg 31|t5% ubﬁgﬁiﬁ%né%*? Ip tc?n olgct]l@

t oxl n I num
ths;@psﬁnsrmwamw be'@lnwweowsatowﬁaé B e the Reselingm é’d‘“lfﬁg'“a“‘(/\ﬁy
tshﬂ 1D NQ@I), | diéhk MME BssocRRtD ko gBous h&-tpMirOP@tihd (86, Bdmagglutinin

au? %ﬁc? ?xﬂnu %ﬁ Srlog %l; gghﬁinﬁ %rgtfelfx ep%dﬁced ti)l};t Civpﬁjzw#‘ tbhtju inum

umtoxin act|vit
b‘fﬁf‘Eﬂ“? ndAet W"\‘F"rfh%’ 5ebofulign K coPPIghIsed b‘t‘d’f‘ i9eYST R n
cOopidexapumachdaeid abyne mhewb«a;mtcemplmnl’oagxamt& batilipenl toxin
a&?QNo@rﬁed/'\{)Juﬁﬁﬂ}@ttdx}ﬁe&]M ttengcoggthald Iy eli @¥ck Qndutﬁé?ldsubs@qutzﬂlys

I nvent | on a toxin ared using reco
g

SYRPAE: V& E‘ﬁ é?"r'i"f?é‘l“ ‘t"gﬁ'ﬁ‘m ‘if pinag S8BT n 5n
pephisdie(e.g-afrdrubisoBiolpgiat kdberatoriys, CamphelhrGAJ apfethengroking, W“h ot
EnpaiRIngroRimepar ed from subunits or domains of different
botuli num toxin serotypes (see U. S. patent 6,444, 209,
f[6924] nst afideipyentidnealdo conriptaten “tedikidnborligup foxip cpraplexes”, in
PRfidhi MO vofilitulhe toRiM EdomblexeBQn@Gdkl € thbd athat NBSaik ABAILRAOWRInt O

pO%rSlVSag\%%, such as the polypeptide sequence in SEQ ID NO. 3) have reduced amounts of

non-toxin protein compared to the amounts naturally found in botulinum toxin complexes
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t he necessary botulinumtoxin activity, and in such

case may be used per se or as part of a conbination or
w@empggase nol ecul e, for instance a fusion proPEi/mS2007/087263

Alternatively, the botulinumtoxin may be in the form

of a bolulinumtoxin precursor, which may itself be

non toxic, for instance a nontoxic zinc protease that

beconmes toxic on proteolytic cleavage. [0023] The term

"bot ul i num toxi n conpl ex” or "toxin conplex" as used

herein refers to a botulinumtoxin (eg, the

approxi mately 150 kD botulinumtoxin protein nolecule

bgbsegi b@@?/&s@:dﬂﬂ)bot@ﬁ}ﬁm Qsctéaszt mlohaumoa,a&it,ne@@a B5tIREH toAmG,

oromt hges aot ;l)'lre are&’lI rpmg oén nconv AN rotc(?n s (aon mem% tQ 2x’tmct a
fﬁ {eh Clate oenusno oxn prote

( fméon of the hﬂggelwn mfomnmf mné?xnl narHeTdegtniD Rk from bonulinum
N@Kin RERFIGES dérived Bord I CWsRidimPsonatkiGe Bacliie. CIFOIS Exainplé, Uluced

bQJmH‘:Ldn(‘ H)Qi]n Q%ﬁl&%! :gly- be {jgic%?hb?v@s\écgzgaprg Jl%&f ost‘%mP g&k el gum

toxi n tri
b@%ﬁ’a&hn‘i}ﬁﬁ‘swaé? &di hé°°5s°ell§r?é a i efatd) (oteosePnER dHHETSE AL begspby
exerptaed b efectntch UHRLIC) Hiklpsis) Eolutmg) icénitrifakatind) anll bthet idethods ifet
”B&éac'aﬁg Er%ﬁsnp ;F%&Jné’ dpqrb‘é‘ Qﬁcﬁ e&\te}}hﬁéﬁ ang :ﬁehr%lced botulinum

sub sequent he non-toxin pr ot ei ns

REtY ﬁ‘B“"i‘Fé?ft“‘b‘BthI PT°Pﬂifﬂ 'fVOS?T“H‘“‘BL"afY”ﬁ‘é}‘°%HYé’6°db°§" B‘ﬁ‘l‘“&]‘f’éﬁ"éﬂ
( eithg non-thxyim proteins.t omSi w0 gimplal adll dise rhemazgiibdy oCaorpioei [non-

Glhna@ithnit RREiCQMR xn&grevumt] hvh@%utd%' pt?esm &k fhdisity {ORRA]

Thi i nvention also c npl a ‘reduced bot ul i num

t % ﬁ““b%?ﬂfil‘“é?&’é“é“s ’}“ﬁ FE‘H‘ ‘?%P’B‘B‘Pﬁﬂe#n FRegE3Lny protem or
congiriximxioa-h¢maagliningi mgjein loobah)tim e reduert domlinyot todin gamplexes

t&eemngd@rthe/a&énwas ma}S ue: m@e‘éd ﬁrheperm@lltw Pni daoﬁequle@&ﬁmi n

SE ve reduced o
Gxe] pla odlmzéx}tseo c O MPTR. NN af(r)‘r)%n upr?teémsnaé e ru%ﬁg% at le n ut %5 %,

(0612 a%» %ﬁp%o%@r/ms%ﬁ% SQesvaatciO %90‘@qm1r94 1dlithg gnounts
bidtrablly Fouid ib aiBGh foxinlcbmpéres. SMNEBLOTRIAS 5006 BAEBAEinum toxin

b cué E%HH‘ \$1 1)8 d}% IQMA ?e)rgu%?‘ alé\fm@n % ?R'?ﬁo%gun élkcpng%e aJBX 0.1 M

nventi ona g{@o el n sSeparati on’ ract
f%"%lk’ft‘ Fedef DY RdwathyILefibppipup texingyne Aolpenﬁ@hmgnggqm?lex
Nith- 126 g Glbuininndnth 231 104 @ictosel moste partittlarip imardsangi émbodiment,

comh i el nv,mx,t, mmn gSJ gsh/daf%mhgggggbﬁn%%a@&h%dba

For exanp | e, reduced botull numtoxin COﬁp exes nm

gPY &8’%‘8:?“‘6%31‘61‘@ SRFD: pfg Vit aPTRPE d%Rt e PRipline xin
tdemplerg$dee xqd G uiGlostrigins éatuliylin baitedeib tegiodt fram plklb@ilindm Bxin

(c%mﬂex $&Bermbre LAt th/*dmomh% %msganag Qo ki Rkl Ymay be
col.umms centrif atIO

HPLC, Si
o R e SR e
pheotnédeenoucrpn-tdse praseind by Aifferert pampunteds yell whreducing i@ leags durodd

DR b g EHAR bR okin pfo RR b k& Shedterst O be produced by
conbi ning synthetically produced botulinumtoxin with

i8Sk oxi ninpddticn e éor ingterd aPerpdusingiihl ymepdof| epdpgenous non-toxin
hedeog Iautabln'tenheq;omn@ﬁrwm&omplem RGHBGgh sldol cermpme@tewcmgt 0

OJ(I'; C lTer)ﬁtog rc?og%nogsnsteyt\)‘?lzcrs H\Qtuilrc nomlallg ragtig rc‘]urmg mamrl-lgl Ruur al l

example of such an exogenous stabilizer is albumin, which is normally added during
manufacturing to botulinum toxin complexes in amount equal to 1000 times the amount of

albumin found in the endogenous non-toxin, non-hemagglutinin component of a naturally



bot ul i num t oxi n conpl exes. Any of the non-toxin

proteins (e.g., hemagglutinin protein or non-toxin
wmorvshgassygl uti nin protein or both) in the redeCEUS2007/087263

bot ul i num t oxi n conpl exes according to the invention

may be reduced i ndependently by any anmount. In certain

exenpl ary enbodi nents, one or nobre non-toxin proteins

are reduced by at |east about 0.5% 1% 3% 5% 10%

20% 30% 40% 50% 60% 70% 80% or 90% conpared to

the amounts normally found in botulinumtoxin

conpl exes. MYOBLOC has 5000 U of Botulinumtoxin type

QQ@'Fmgnﬂt:ouﬂWJnh todin Q;én{entw NRRoRRE Whl iRkAiR, hd aBduniVbiS@adaumM
SUCCI ha

foogfcn%xa ta@ r{llﬁ Sarrﬁ [+ Oa)lz ﬁm tql:sg%a CE‘]!’. ggnl\'%g?mll:zh%lsago ok{l ez?t??ess (90
198ecney alavmwcmfmexzmmawuoa@%%@ the|ipvepfige only sbout 50°x

&%, 1300%| 200k, Y 00xNS0RS K0S, t5k,NG, CESXPERY mrmux th&ahtadnthe abnin @l |
naturah[b Pc@?&rrlﬁt O rullmurrF t%xl;[l ?omr;]) ée@ issadded.’ In o§ gmooodx}-hgn? nf) eX0genpus

non OXIn non- hemagd nin
p?’"@‘f‘@l if )‘ddﬁ"rﬂita ssmwfdo H6 FImPPTHPRIRE U dnypryon. B'Biflﬁw?q?mﬁ'fs
t EsgeRovs GERliRX & adliRioh we@r trsieid ol disituin dé edded ®t thd iherapentic

bf%ﬁaﬁ u@ggu%ong m%ﬁ%nﬁornow J}&n%& bl smumék%ﬁtanp@am&%

the a ogenous
n@ﬁmWU%PHmﬂﬁﬁF%ﬂﬂ@mﬁﬁymﬁﬁm?ﬁﬂﬁbed by die same anount

r @ dﬁg e ¢ @V?lﬁi ’thct QLtﬁhsz‘ %gﬂtnlng ntO)ng Stgmﬁgcg.; %mlagitugﬁ reduced

i ng eac e en enous non-toxi n proteins by
d?%‘%‘%ﬁf‘“éﬁ’ﬁﬁ}ﬁf%““e{% °Wé‘f‘ ogdlerivedy fieop Ay oft the beydlipury, toxin ¢
t feetypRARg eyped s Gf) Gnpréfayed Rmippdiadeds sf3his untionptheyt dncobGinkdbers .
[&Qgeg]ﬁorlnr&we%gkgér&ype%ﬂ)oﬁxﬂﬁmﬂ kgt ead of) reducing the
anount of endogenous non-toxin protein to destabilize
t lﬂ&‘ﬂb ot ul innuidfertcdxhtvdicony khe kotultntwh xinvoregvsition ofthsipvention
o a{)méﬂy% Jda%ﬁmf&l&-ﬁam £ yﬁycs @t R LR D BhiSnent of HIV-

I
iR ks ER 00 AR g U A e > o 2
Swisddii$ theweyers seqeentmofifhmpolypbritiddof SEQ FON@HD.| The HEGEAT ﬁeamevtg

NGk Ak melreegmty%e l@&x‘ilﬂ‘lch mnmh& Botiliur® eama Inmease ditfler amamty
to mount of al in_the

%ual le ly ta [gE tﬁc Do uél ] complex or rcduu.d lg)olflulmu tox
dSHENB Y ﬁ%ﬁ B e Of ﬁ'%ghﬁ giets Ri - c8nponent of a
neemalen| [nyene eeafaricd gm\tyétmmu e Y- B&T EragsRsApT elgrivaive dbyrdf g
t ghydidaing cdrdwamvmosbtumm toin ree;u;uaxe.@ér raslete GotekR@OMplEkes (o
LM can a S .t e t
2t RS2l 0% a0y %l;mgukve o2 bPAR AP sGANNEN deRle
e‘ki‘f?f) Wl depend o et dererr o sbility HEW?% \F@h £agple. P {he aBllinine
SQMﬂAmﬁ)e@acm 3K yatihdcof btéMandro Xhe pdlgpeptidesxaf SEG ID BOSA,

|
chuarurs% QB @ntlﬁ togggg]abﬁ; Sld@LngMerﬁg dJLgama@pé,y

exes 1s
o) ““‘"’h e KYHF LGP ™ 'eximipgRlge: ofYorg preferably,
sthadpbllizingpeptdes 4fISEQIR NP@Jiot 2 @n be io the range df aoatr(X li mgto 015 mg

qkhg&oggggg&p@ﬂ;s exogenous stabilizers in addition
o (or instead of) albumn are added to the

t leez8ppeut Atertabyiyc tik stadlizing $IY-THT Sagnfenton derivative fitegfivan teor
eIl LIinked Qe bSh.RRn! IR e i LI A R6kiP YordpRE or reduced

botulinum toxin complex using linking chemistry known in the art. By way of example,

coupling of the two constituents can be accomplished via a coupling or conjugating agent,

There are several intermolecular cross-linking reagents that can be utilized (sce, for cxample,
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i nvention include | actose, gelatin and

pol ysacchari des. 10026] Wiile the stabilized botulinum
w0 200808288l exes or stabilized reduced bot ul i NRET/US200TI087263

conpl exes can be obtained or derived fromany of the

botul i num toxin serotypes (i.e., types A-Q, in

preferred enbodi nents of this invention, they are

obtai ned or derived fromthe type A serotype of

bot ul i num toxin. (0027] In preferred enbodi nents, the

bot ul i num toxi n conpositions of the invention arc

stabilized by die addition of non-native pol ypeptides

t fiadns, . €. Al msery, R H IoNehiedN Mo@Ficalibh\6T Arbte(n€ Hlden-155Q 974D pNO.

1%?-&klod§r§15nvegle rgflg ﬁfalreagor exgnéﬁ }:;T ccmlmJyl (fgﬁ)gldyélgh%)

pEIPRiRain (SPAR) o5, SEH3 PisnyiEne) blamleqrwé th fr¢ Righbesaecifisr
d®f $utfaylityV grodpk exderorin irBv¢rsibie lillages); NEN!-oylert-tish @ ddacetadlide) et m
t S%B%Jr 4, cwagﬁﬂla%ggk t[r{' B caBY RLAMGL ¥ri ngg{;s @R ﬁﬁxgly%g%lfx 16:0

stabil1ze I numtoxi'n co ex or

bBRIh R 21 Tk difiobgrrenc dpkitte PR dmRREB ket
t \igh allind-aifdXyrofiregepuesh Oter cr@delinking teagears tdadl ferahis puspose include:

pmamqab l‘n}{‘n qmmalamnsm&nb &mﬂilf&rﬁy év%u@ &(ﬁ?ﬂlk@%?smﬂr

re uce I'i num conpl exes I'lze

%‘Ga’f“‘é‘ﬁ‘ﬂ &70uPHhimEY 'éi"f"{?é’a'éﬁ’ﬁ}dﬂ‘t s Reci (P FR groups)
f ;rha@mami isubfonydpblorideat (whisht hreacsof priaripdlly d epithn damino t Igepups);
dlﬁQJnﬁ@xyl@rfed&B Jmatlelo; Musqﬁ%&msi ofﬁsph%mls&yanw mléhhrems

stahil i zi erlvtlve he
cBPHRAY 6%*8 g“‘t“B & ‘Pf%s) p%‘rtvag%ﬂe d‘é§° F“§Et3‘h| B Lﬁ[°’J.°‘“osﬁ'd"2
achemé#rlsildlsm;nbpemxmawldneqcanngmnfyowth iimesing 4 Bistidire). ng

ahout. 0.1 ng to abqut 1,0, er _uynit
i It e e M A e
casenp$ Bat undetap the pamefreagtioh | A/preferted hantohifinttiondl prgssiinlong rehaent o f
%Qa‘eaxwanel"mr'g BRI cohiSind tho AGmIdB A&t grdkys,Which rebct MY

in. .00
%CQ‘cglgnch E\%ﬁqyéjr%’]-cgman{l%c%ngounp %ﬂr%?d é é}ﬁl 6.5-7. ’QrThe
dep Wlamwgrwmreé@me@airby sy desorhpreniein T hprplpmtMH & uﬁ%‘té for

bierévasibIe idbstiaRiha of PElyREtdbsahat dnidin BRleldb jeflgdd. t OXi N conpl ex
or reduced botulinumtoxin conplex using |inking
B st r yCrisdRKing Fragenfe My telso By balarpbifynctipnah fHsteeobifunctional
m_edspimmg a@a‘msthh\e ﬂvmdﬁf@ﬁlsﬁldutldh@lrﬁrﬁxpf}&ﬁ RGupRCMmdilelredome I
\Y 0] 0 . [ sevel a
érc% ?glgutcglgvccéro@ mfr%ﬂﬁ‘}ﬂﬁgglpgg& (%tcn;ghﬁvn?g @Je%m%n@s &l
Lﬁ“f’]F |"’z*lé‘iﬂt"(eb’e@‘amP‘bsr"fé%‘é{PPp'i“‘é“‘N’é‘afﬁ"a‘s ligking pgents pre sycgipifpidyl 4 R
EN;maCing danetl)chdchicfah € btartoxylad RESMEI"S, ni-Hodldeidebergyl-N-
J@Zré}xyslreamm%@ és?z-) ("aerfl‘i@fjg atnh %&ma@ %—snaﬂrnﬁdoplte%l)butyrate
Dl e, J-succ i %/ q(_)I“f‘.ea‘gro pl.onat e
(( )' 8‘r°"f€|"d°?\Fha’("la“%"ﬂ °F N@ﬁy i‘é H‘éﬁ'""B dé‘r%ﬂ“%f’ oSBT of
wkrcis fritiax grinfaiyginting, ssd the ihfol-gadtigrmadairhifidfpals y kovgeio bpe weith the

fRBIr i &kENEEubl € |1 nkages); N,
N - et hyl ene-bi s- (i odoacet ani de) or other such reagent

HE03ling 6 Eresslifikingarchmonts widnhipheve plubitigels Warhi & Hydrophilic
i, séR be/a ek fiobp, FR¥ be added to the cross-linking reagent to improve its

water solubility. Sulfo-MBS and sulfo-SMCC are cxamples of cross-linking reagents
modified for water solubility.
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sul f hydryl groups); and |”-difhioro”"-dinitrobenzene
(which forns irreversible |Iinkages with am no and

W@ 9008982889 gr oups) . Ot her cross-1inking reagent BCTUES$007/087263
for this purpose include: p.p'-difluoro-
p~Am -di ni trodi phenyl sul fone (which fornms irreversible
cross-linkages with am no and phenolic groups);
di met hyl adi pimdatc (which is specific for am no
groups); phenol -1, 4-di sul fonyl chloride (which reacts
principally with am no groups); hexanethyl ened
socyanat e or dsothi ocyanate, or

aﬁ)@:ﬁ'ﬂ enyl p\RnflirdsS RS2 E@geﬁrs (nxm eJa,ugzﬁ@tth $ eREdsRG BRkikaYable

i ch reacts
it S P lPP i Lo s RO e s oI o
(vl cda  r edigtfisle,pthiatyes i ¢lspvahfiet bndery rceilijan ecopditipndri Bari eiapply,.
[am%e.k(sﬁlaﬁﬁyipioﬁkﬁaag FeREe ntr@emg&e 0O nimlalc&kimtﬂl @r@l ,

S d)}ldlthlox Pm%onatc A JPBpg)talrcO\De gv l]‘é% } oss-llnlﬂfrse r‘I“Ee use o? 2

erre u nc
ctlepaable| qroskclinkips rfeaagé BEmils thej S@P}h-f"wl HVdbiHle fregment (or [eAivetive
DiNtrtof GORpAAL Forh \#R bIRIIRIMNHE mbleaGtdften@lived it e, targdiiafeh

C I ul f hydryl - cont ai ni ng
S%{)dﬁsﬁﬁgclﬁlﬁﬁ%g%ay&{ﬁogc%so%glt| ons (pH 6.5-7.7). The two

ﬁbﬂ m d eS@ﬁeO RS . roR-LEeRNeGEeE B)th aashy@hrma;mbamw@tw-n :
er ef rrever

srugcgmn}l ! csi(er ﬁM_l\'AI#SS)p o'T%y pg&%}(ﬂgés Y4 aefjuc S n uno eré‘f/'gyt some

r @?P‘am@\ss of fhor3uY incrrtiets sqcil ﬁwmmm&g@m%mw acbrhmecbe
a[gBe ﬁ[ g b Ihfas 2 C%tr ou(s) ré%ssfl ll €g%fltlsl:lr Eig tludlllﬁ ﬁw ones ﬁlscusscc? Lﬂ:oveg are
e@@mﬁqc'ellmwa%ien’éﬂaﬂerhwtm@ng fop their amrareednlw evmlpld%&em the

WomthprcialstigplieryVial ;,Jeneedr R&fndeion lsroiewaroanmhﬁag s cd’r\ﬁh‘dtﬂgepﬁrﬁlﬁﬁ
m8n§§‘g %] %hcmxé rotcn? %Q Eucg%t%o}{e dsbross?f( i n?gs SEC prcss (1991).

heter uncti o Cros
Sjaa@3sj ni m db&mcél cross-linking may include thc use of spacer arms. Spacer arms

(D608 ko a@@mtﬂw mﬁlyo? SReXAREaLEARAONL! Bl (ﬁ@%),

cnzo OxySUCC| ni m
amet@we FpreRy RRY h@!ﬂ efﬁﬁfYﬁP@P?ﬁaH‘t&b‘h%w wymwrnm ée in the form
(of SWEJe)qdc aicexbeptdiag spadttaniinadaids. Aferodtivéf3 D spaddd @rm may be

sga& 6 4 JdstMling cquml %f:h Jshﬁ%%lg&{ 2BZBDb (PERL She :.@"rcn Rgcm}a, h

prlnar am ne, -rcactivc ma
1 55 Ng 26\ &ent bond with the thiol of a cysteine

r[@&ik ue. {no%ll'l)m g Qﬁe?‘méai mﬁélr@gto ﬁg&gytsébﬂ%fe& %Iatu Xletolugw
sol u |I|}y I n water. é 8 I.C nplety, such as. a

SOPPiBEa e ﬁF@dﬁm“ﬁﬁymH§° Pﬁ'?ﬁ@mﬁﬁﬁ%ngFﬁ??hﬁmg
reemegje fusiot Gchinigps cv@odutsthesastabilizgiobibéomiplexycs. ButlckamphBBSingnd

Svl*élllfkﬁow% u@én@:n@aﬁ:?ﬁ%%ﬁ%ua@ﬂhe%ﬁ@é@acld'sg&ﬁén@& tHaCRIERT Sfused
L RN S T M ——

gmplentadiind deis, F?@P}ls@hwl)ﬁbb)@reém@etablmﬁ fowih eamptemesdi t i ons.
ver, Some. cr Ki rea contain a

TR o Bommioif ot SRR G5 5y FSPr b BN TA o

Urrgreemt erdiTV (WA rfragresnthletiyativeds coFdrntlyeattagirpd te the end of the botulinum

toxin molccule or derivative thereof to form a linear molecule. In such embodiments, it is

often advantageous to use glycine spacers between the botulinum toxin (or derivative thereof)
and the HIV-TAT fragment or HIV-TAT fragment dcrivative. For example, when the
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di t hi obi s(succi ni m dyl propi onate) ("DSP"), Traufs

reagent and N-succinimdyl 3-(2- pyridyldithio)
w@empiogasst e (" SPDP") are wel | - known cl eavabl e PCT/US2007/087263

cross-linkers. The use of a cl eavable cross-Iinking

reagent permts the stabilizing H V-TAT fragnent or

derivative thereof to separate fromthe botulinura

toxin nolecule after delivery into the target area.

Direct disulfide Iinkage may al so be useful. | 0033]|

Sone new . cross-1linking reagents such as n-g

- mal ci m dobut yryl oxysucci ni m de ester ("GvBS') and

S ufiRunfRARR, deARMR 1§ @,dtlss@,sipﬁdmm&qg@w §td ¥b NbN3, S Babilized

TG ERD aet e B RREORR AR G DS R Ao itho
c1*)o§§w-|I it eldliesired to @deypare than dng ethbiliging golpptidpieagoxiii malaguls dig
a®WBed @mn&om rn{a'y Abvke Yncardi mlétbx@mdﬁeﬁ@iomdmmo acids-GG-

It @%&%MRO nt%ot PO\VGVCI' tl\&li thlijssil?\"&ﬂ rOIl a{so Cqﬂ{Cr él?.tes tge USC Ol. pea{mom

ONMer cl' a
pygt it drd §§nginﬁ fef ‘i?g"a&}‘?’él them# J(W&R@QB%E% F‘&FQW forg,

Sstab¥adiign, citloesyicovaleyt oPRonCbvaleiataciaghy ugat i on and
Cross-Linking, CRC Press (1991). | 0035] Chem cal
cloe3st- | nkhen'gmhmof istabilizirgerotybeptidgscbainsf (Wapher they ane FHY-TAT

Sﬁ@ﬁl&fts @ﬂm‘vatmmeraa thialdrd 6824 RGIdbifde afbbrelitbitdxintnyoledile will

ifﬂtolts a% (;‘.Htlb%r'tlcglus %1%9% eﬁ ngﬁoWSlG t&e {\ye %gxﬁgrl%gxcal

et [ es an ere preserve bi
awpwue'g/ of Al’es'ﬁ?&'é'é‘fm A ?fa?P“’é‘“‘é“ i'¥ing FRemend 19 "6‘?‘"*‘%&"e under
p@hsydefdni dfer BBk, ywieo AThbiliui JoxiDdet @tiveaifibeing aed ghd.it is a
Nal%%@as‘iﬂal‘{ %Llypepszhe S(Pé‘c fE p@i&}&btfﬁ@iécéax%m?% EEGfIDtrE@ 3 Dfl'gwer

Cross:- ong- chai n
(W@F'&%PT‘}W@H‘% @6’“3 “‘F% ladgecsopplentlyyaptacheds a3d °“f\|6°"a12‘3’£'6 siached
[ ©OBiGhe patypardidé thainr(e.g.othe hadypemidd ofl SBQKIDAOst Dorid, oddetieatives
Shatdp|nlad Gk /) bl awau&gm n conpl exes or reduced

bot ul'i num t oxi n conpl exes, this invention al so
clovenpl atCespasigem@f gériekntion hrg picrably dcihe forru eSproducts to be

PLARY &t BES& ephRilnd bftzsﬁtgects%bﬂ,e&@wh%§ or SIRF mEAIPhE,
USI nown et c . .en neerin

e K WA A TR T T
t%kfﬂh% Flated TETS, for axpmelat treging gondiieng liivelving wndésiagble thefl/mysaly
fsﬁ:ﬁﬁlﬁtﬁa fwewl 8¢ éovradtit \bfd ﬁx%@cub@nde&pfoa ataagie,l an&rmg Q€ lnpfovink Ghe
ag?ﬁ%rance OF faclth Gﬁgeit(?elnen)ﬁg E ma?s Hns Vé!?lrplé ! 0)§3c applicd by
Eh GEIAEpR™E lbfh°t8m SO“T“W@& F’raewes f*%fr@ icy) inglugngrargniespd fpeption o r
HA.Y; stibchtabdo@giutin) d6idaMadininiéatibSonQAMA loe¥1i 4 patch tHae@mitul- O
cEgnaﬁ)n?S\%f _%n,gan?g“g jinum toxin nol ecul e or derivative

er eo Tinear nolecule. In such
endaodi mentis, HIVATAT SragthdndT SBQVRNDADER® U&n bievibiSie rgbsnized e

Spﬁ%gﬁ p&&gﬁ? Bch&r% op QzInJ#_J:sI a4, Ingl?:gufgs (( %; ﬂJ#_aéalteXteNo

ereog ment o ment
{00041 | V’é‘s' “hey b°@‘9&5‘iﬂ)1°’é“ °W€h°3t°h@6"éfdtﬁ°F“H% to poFpplexes
drevd beaut siabifized svith he HOGITHXP Epdnicatef BT B WO.NGoftartsShe@istul dSi@).

Satiduf (€ g SEARY topiZe® Ehiministration), enhanced cellular penetration of botulinum toxin
occurs. In addition, the HIV-TAT derived polypeptide having the sequence of SEQ ID NO. 2

also promotes intracellular penetration, as well as transmembranc penetration. Accordingly,

enhanced intracellular and/or transmembrane transport of botulinum toxin occurs when
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botul i num toxin may have the form

RRRQRRKKR- GG GDSCSVEAETAGK (SEQ ID NO. 4). Wen it is
wele@sgasse o add nore than one stabilizing pol ypepus20e7/087263

to a toxin nolecule, the stabilized botulinumtoxin

may have the form RRRORRKKR- GGt oxi n am no

aci ds- GGRRRQRRKKR. Not e however, that this invention

al so contenpl ates the use of repeating units of

H V- TLT fragnments or derivatives thereof (e.g.,

RRRORRKKR RRRQRRKKR) for stabilization, either by

coval ent or non-coval ent attachnent. 10038) The nunber

OborSiin@R kolxin%bmexmlr Ydagdd b&lﬁﬁn&h@kxﬂ SorfpRQLEREhavd BRY stddlied

erivatiyes t ereof) that are
e ibepp B P e iR ek e SRR ccut e w11
dmnd on if @&.Lrgr fhe %Mﬁ;n,s@ois bhee D@Eﬁnb& uﬂe%pﬁar B ¥iRfg itk

z e a ? he
R Bt Gp s oY R o R G e b
dencioy apiie peéditional erarmeagergtatie peatpiablp carfirpy or exciniepis e In thiresfmpdest
b et *h'b)nlhiﬂﬂ cbRh qudﬁf deai;i Ml@rxﬂa&utb,el'lyrh&ebt&%i:aﬁl&d)r dituedtSsudk

r f?sl b%l‘fl Vcle sap{ cs F rK%s a1§ r?(fu ?refe{rea %cg &cwmep%slgwns of

accorar
pBE W@,ﬂ?ﬁ ‘t!*e‘%bh aﬁ"NS‘S‘ﬁéb'ﬁ’ ‘PJEF“% Royper.evien e Sﬂﬂtpa%’!?éb“f thend
Of@cnG@Vaad Bk lappliad togiea@ dheg P kdntaihil digr PEledi@@RYHicEin Cdphln
( ol 1,o0r

ﬁragﬂabeuBQ? & cx.&% Hu:QIe cg&go@f_rﬁ CM cer tdsér}%atolgé'lcally or

derivatives thereo
appriaeestse Brrsceripidnsaien C‘ﬂ’f‘?ﬁé’éi“f"i“ﬁhée B FaiaR; vehiqla Ry @sdiprp et
ais eonafleewidlaheytissuts  wbich beyrwilh be 4pplad.uTleSerin 0 dbraatalpgidail e et

t &uaﬁd&@cu%hﬁac@cfptaﬁ@‘ 'ésh\?sLd ix&l’r@inofnea%kl male&é §o bsitfdad drec%p%nems
uman artjcul ar

t ‘H’%f&‘tfﬁ‘é‘?ffm%"f'r?& SP‘&P‘anm i“?‘? “h°é’é‘6°‘ “’i"‘é “’Ffé élﬁl“’s Pbp’i K P‘@&‘&“‘Bﬁ’t h
peragrrieGibent hriat togicinh dwdntphtibiliey, atsellimedelgic répnseesad i lie-

t KEblopiehteC WdbsitioNst mcnwava,h By w?rgss%laa,ah}gedlénasdnaénuonany

géczjlg ﬁ‘le ?Q?S u@eg%ildewﬁ% %ﬂg Ipal' uculgég)? m cosmaucs anﬁ Her{nﬁ t I V €

aEMﬁf ance s Bﬁﬁénaﬂomt k&ﬁpu&on@ﬂﬁ{ ﬁl/e!nyon h f?nclude solutions,
this i.nventjon can

OSlI

R s TATs Rreh S SR e B ons B PRRYor AR
i W}Fﬂb ehtid praliquid tcempebititng Jused: for enpliqaiiongo skinsand otherdivesghere the
| nB&ttoM ay te decabch&dmoah&e ra¥ tARInOR 23diBdal tH the Bbtulu@ a

| tg%:ng A dg—ﬁ@trﬁg be S {ﬁ,@f \LF%,.Pcr%{of ol;hcr n gd?ef]tg %Eréﬁll | cm sucf
hfé%duﬁéesﬂ‘:hp?sevf“ﬁﬁ@l"?‘%r%%-@’ﬁ‘ifszé’lﬂ‘ ‘aﬁ‘atﬂ“oﬁﬁﬁﬁ‘ﬁs Rgfretration agents,
| préseragieds| etusifiedolaturae brysy0lictiv 6ils) ©lyénts, emfhgmsrmk@em @dling

(RERs, cFollems, Yndxiddat %ngm nﬁcrﬁ%clég w #ugdm WO Rers,

bot ul i num toxi n conpl exes. or reduced i num t oxi n

bo
CHFTHTENELTPRRPEN ) BRFCR 1 ISPStY-PBe israBents BT ppiss. A pptionally
findugimg nbesibéticSRQD-EDadi:s, totaoion baatts coldigiodingsgees dagfeniag or

pnagmcﬁﬁg s, ?mm ALthdcRfts, tnR] HRbra1d GotypHests! Aidofd bor derivatives

hance L ul ar enetr?tl n of botulinumtoxin
t ereof, sun s vitamins, an phytomc icinals.

[0043) Compositions according to this invention may be in the form of controlled-
- release or sustained-release compositions, wherein the stabilized botulinum toxin complexes
or stabilized reduced botulinum toxin complexcs are encapsulated or otherwise contained

within a material such that they are released onto the skin in a controlled manner over time.
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occurs. In addition, the H V-TAT derived pol ypeptide
havi ng the sequence of SEQ ID NO 2 al so pronotes

WO piosaga8BY ul ar penetration, as well as transnmePdF/HI®07/087263
penetration. Accordingly, enhanced intracellular
and/ or transnenbrane transport of botulinumtoxin
occurs whenbot ul i num toxi n conpl exes or reduced
bot ul i num toxi n conpl exes that have been stabilized
with the pol ypeptide of SEQ ID NO 2 contacts the
tissues of a patient. [0041] In genera!, the
conpositions of the invention are prepared by m xing
the @&g&@inbﬂ R 'bmm,ﬁ @Xin n€ QNPT £X G8gnhits 9F addivdtivesed

ot I
aﬁza-cc{ mcc))}?a urﬁalgr € COIEIal cd w1 %‘n@ceykeﬁ?o\é\%nfep vgpc(?es,oxgzcggarggles,

maceu |ca acce rrier
eRistopiherpe ad "Ierf"‘?»rfél“f“h‘glarfﬁ'l' ncv'm rretRby PRy hED Ht sEPTEda
Sintio} @nsRGkA G hGoiie adldaRG e $tBiikdd Yoral:ee ixalbb@ tidar ri er or
di | uent, such as buffered saline. Such enbodi nents are
piP44 cul aPotylingmngpidn cangbenfrliyered He musfiRs Jederlyips ghe gking preto
| landiliri setctudds evithin theeskinl il an lefféceveeathotiy td prpducd paelysis, produce

H%\Aﬁ,v.g{ mxemmoms? ogmga &r'amﬁte%asw qecﬂu&v%&admumc L0

con
Kiloid éw@rﬂf%cti y{aﬁvcelaqechw L disi Q?E{““ﬁh‘a’f“i‘rﬁ’c'éﬁtn}a&“&f cqyld afford
C»S4Fe eaduttions,arleduCO WRICIS dnd @IS, mdrdy@écise Sgsage optimization for desired
d&femm.@@u,ﬁ,@édb& oPimpRAHHGRLL | cal Iy acceptabl e
carrier, vehicle or nedium i.e. a carrier, vehicle or
n@eispym t halic: cogpositiens af théinentivn ke aprihied stolassmdxmnltter anfaffective

tznj%}fntvgf t!'lc &%htﬂﬂp loklﬁd ThJ I&:ﬁn t‘cﬁ’fcmvc Qrﬁ&ﬁmaQ lugzglhgr@#nl ea3l an
phar maceut i ¢al ?(/)Facc

PERLI (o 8 TEBIHEL PR 3 SR 6o PR P oie e e
dasculdr padysaoeothay biohpbad orfapsthetipsdfedt, iputdimb impli¢itinig 4 fafetamogg

t; Ieso%u B3t iObw E&agm @void@era@stsia@mesm | Bsich@ e@cakncmettmusxmn
1.NS

oxl.clt nco ic
BB b e SRR kg o St e e
ofnd/prerinklas, espediadin invhey/ faceoorpdiksgies fagky) appagsruetlin oter ways such as
C\Qi@éﬁﬁl@ ttle beal 1if%g lﬂ&&dmwoftamnom dr dsoaw}@%esmnﬁﬁ 6\ frath itlfa n,
uﬁpeir ri)%rotr Cgen?r%] rghe*‘ (?‘ muscu ar tenswr? ’ﬁ{e‘ Qastgrgern (F chﬁo g ene[raqp#

n ven
neéy"wswb‘r taONs e dle i eg?%ed it H*a If%°f= efn§se("l“’ﬁ‘c | Ue‘.ﬂ gqggpositions of ‘he
Nin@hIOA ) Sin@AS) appEogSRIIBHiIONSnou bEBdBsulihmt ool o apgidaton

usggﬁpﬁ dos? Ereﬁ%éafe e o ﬂc%lr Q%Q‘Je.atgta@ uk} ay h&n&.om%&a gns

or afp catio I Ssues ere
t HEinsBEHIO I B Uehie "' Rt T‘*s,a'e‘h‘"e%‘rfﬁ&‘gw YR sompiges
cod R3tabilizzd rddaccd dhokialinumntodiro cdmiplexds @tnubd ailpnimisteced | transdenalally to a
FMM&T ki AOTRAichs grch QseJnae\g#atoie\f&ax HL-@IE 8PS ther ALRALr s asms

I.Ng redients t used I n suc

ro u C
AR ifr'ear’ig’ %1"%% \SFP PP e ey v‘g?harf l°g?f s i %?'w or
pesas isatsirah The brtlpym prie saudwaisiered wpicalpnldr Svrfscleevﬂé; delivery to

Nadslésak tonhcrssmmaJa&wma stRichuis. ﬁ@mmmram by lfe&ﬁ&e’if‘& Sxample,
dt?tglg :jc%sﬁ gﬁ §ld r?%ﬁk ucfr:l r%h(mesback axllla \Rglpng S'f(’:et nap grom,%orsa 0

Ckeners,
abstendser fet, %Wéfwmef zgms, é@PS@PHPﬁge"aQéfF?F'S? ‘°'EQ3\IW§? §r any other
Va8 6005d Holy vaeRtatidihiktrafigh AGe Bdrginan@dxinaldeired. and opti onal |y
i ncl udi ng anesthetics, anti-itch actives, botanical

df¥phct s, Adwrigiationoefi helylisngeteria may alsk &picgicdotut to treat other

conditions, including but not limited to treating neurologic pain, prevention or reduction of

15



i ghtening agents, glitter, hunectants, mca,
m neral s, polyphenols, silicones or derivatives

W@ b@segdssd sunbl ocks, vitam ns, and phytontdi ci P@l/8S2007/087263
[ 0043] Conpositions according to this invention may be
in the formof conlrolledrel ease or sustained-rel ease
conpositions, wherein the stabilized botulinumtoxin
conpl exes or stabilized reduced botuiinumtoxin
conpl exes are encapsul ated or otherw se contai ned
within a material such that they are rel eased onto the
skin in a controlled manner ovet tine. The conposition

C%@ﬁdcsﬂcﬂg:h& Bleotlgphédhdcﬁ%nt ﬂweﬁhoﬁl Bgrem%n-rd?qmg fﬁ'&&ﬁim &

er e er.eo
Oreaiitn o isiang 3 5%??%%&%@5 GYuss oo & ﬁ?*%@a%eveﬁ*a% or
nedycien b pyaptozn chstobiated fvitle subdnctivgj grhglinicd hypdriigfosis, reducing

p %Erls&#éh@toe sWaBLiR }ealcmg 3 4nhmmg/\daiucahb .Legi,m&e log &éa&ctnmd&,ar
con

eas
oS T  5R FerRelonar R REE Gaft iR okt SResa,
besrigaief-v er ed to nuscl es under I y| ng the skin, or to
g ﬂtj | ta {) Ft 6:8: L%ag‘ ypg 4 %my%smgns are adam jmbs eet‘ed lbY %riugfle?fthfe %Jrec ion®
abﬂ eptiysition aotiter baalt eresprofersionsb ntl‘hem rmay |bp addipistereds pa@swle
r eltatee: @ inndddli@rof Qbﬁoﬂidttrcntﬁﬁntso&vlaﬁﬁmd e sbr edsdembledlifery of

LQ&-ﬁ’l ?l | er r%oglfl otsesemebtoongzj gabove, ogtlénnastdmcg’bcggwg Es

ere | ons, uce toxicit g
atmptiRg twrla 19 e dinsha Repdione IQSﬁ’PPSrﬁhf‘at“ie Gfeet ip flesifrds Bpaaye cot
eftf Gk o IpatdrabR theOaniotijt @€ babin@n @ikiniapiedi sHoslb Ibe applied with

rT?atree Etlaﬁlag?’p'hc 1891%(5. ]SandTﬁ"leﬁu gw Qﬁkléa'h&nﬁat Q/fll Jr&ﬁce tﬁkvcﬁ:ﬂlteﬁ (ke

are ap mnister an eCtIVG anmount of

t w@%torereﬂu% ﬁ‘}yt X5, or PRESied r‘?ﬁ““ef‘?‘é&’f"f’&)% o igtinee topiel
useglositionsif the ineenrion shouldshewpptitd a0d raw obipdmdbput intat absut 20,696U,

d&é&@g&i & SBé)@t 13{1@%@ 096K f)dnﬁx!nﬁﬁ‘ foxth gagﬁaglgktém (S:Jéﬂ@eo Higher
Si ul | |

ag"é*lgﬁse’f"iﬂ’é“ s atoges 2B P%(fﬁfa@y ?3 °€F°[ jryFoRgne °ﬂsvg?‘ gomroled
awmsn tateriialsefor mmecet waltlowcéa $horpor emﬂmg\h ort the grip@riet teremevaks

e effects. ired ects. in de the rel axatio
LT 1 of APFIRIEN R 63 PRAER GG ey o o e
dmlelalsiongcqnhemm pprerasitane deseibedflienaia arpss gdn. dinely dgyices may be

WsisiMpleBS conRRBRE h@d skif phtéh, biliay i)@@ﬁorc @Jmpﬂéiieﬂ Bdvicd thaf indbidal

auce i.n other.ways s eni ng.. t he e
TR i 4ot P daiospY B ko o b ity g Sy
t eens ffas rmapilering rtesnyondidonfplbt sybleps, m cne Phé‘Og’eﬁEﬁcﬁ:l inglgdinge f
OfnorilSig e adactioR BRQGbjccllb he bibSinca¥Bithd dnpackdef f ect
general relief of nuscular tension, can be effected in
t He4% ace dke edmpesiffvat ef “%@V@b‘?ﬂm@lst"iaélﬁsf%ﬁset‘HePhYS'°‘°8‘°
| EnviRdRbnk N WilBYH GaRtMgatol aBBut A[3[d APIti6a] £hd @ifaf @0E have sualr® Lt

O{‘hctc:&gpogﬂgng la!:clgxldﬂ% Qooags rihvzn%[‘m g C sﬁ)%le% gtq'()ﬁ'l temperature or

e nore concentrate
eimldﬂé"rf“ﬂ’eﬁfedﬁﬂnplﬂ?nlson at the pI ace of administration or

f 550 se | ﬂ 1Ml1}e}sBLoe th?lpﬂé Ifocflg\wn‘o @)&Bm{gj E‘xdsénﬁ)g L)éngsegescnbed

inumtoxin co exes | zed UCG
bbffem 3% oA R Y P&@ﬁsﬁ% e B Ve AP PR F Egnees in lgh
t haers ddr teahgdgystet! @ @rsons skilled in the art and are to be included within the spirit

and purview of this application and scope of the sppended claims. All publications, patents,
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subject for treating conditions such as undesirable
facial nuscle or other nuscul ar spasns, hyperhidrosis,
W@e008/082389 condi ti ons el sewhere in the body i n mN/Tk2007/087263

relief of nmuscular ache or spasns is desired. The
botulinumtoxin is adm nistered topically for
transdernmal delivery to nuscles or to other
ski n-associ ated structures. The admi nistration nay be
made, for exanple, to the | egs, shoul ders, back
(i ncluding | ower back), axilla, palns, feet, neck,
groin, dorsa of the hands or feet, el bows, upper arns,
kﬂﬁ ‘B§em k’p‘BF?&Bonls @ig,-é horQRIEL RES mc&r&?a‘é:@ by Q?c'rc\ﬂécfin th&f cn%w for

F art of the body where admnistration of th

YiRIPPRUM toxin i s desired. [0046) Adninistration of
botullnun1tOX|n may al so be carried out to treat other
conditions, including but not limted to treating
neurol ogi ¢ pain, prevention or reduction ofm graine
headache or ot her headache pain, prevention or
reduction of acne, prevention or reduction of dystonia
or dystonic contractions (whether subjective or
clinical), prevention or reduction of synptons
associated with subjective or clinical hyperhidrosis,
reduci ng hypersecreti on or sweating, reducing or
enhanci ng i mune response, or treatnment of other
conditions for which adm nistration of bofulinura
toxin by injection has been suggested or perforned.
[0047] Most preferably, the conpositions are
adm ni stered by or under the direction of a physician
or other health care professional. They nmay be
adm nistered in a single treatnent or in a series of
periodic treatnents over tine. For transdernm
delivery of botulinumtoxin fot the purposes nentioned
above, a conposition as described above is applied
topically to the skin at a |l ocation or |ocations where
the effect is desired. Because of its nature, nost
preferably the anount of botulinumtoxin applied
shoul d be applied with care, at an application rate
and frequency of application that will produce the
desired result w thout producing any adverse or
undcsircd results. Accordingly, for instance, topica
conpositions of the invention should be applied at a
talc of fromabout U to about 20,000U, preferably
fromabout U to about 2,000U botulinumtoxin per cnR
of skin surface. Hi gher dosages within these ranges
could preferably be enployed in conjunction with
controlled rel ease materials, for instance, or allowed
a shorter dwell tinme on the skin prior to renoval.
| 0048] This invention also includes transder nal
delivery devices for transmtting botulinum
t oxi n-cont ai ni ng conpositions descri bed herein across
skin. Such devices nmay be as sinple in construction as
a skin patch, or may be a nore conplicated device that
i ncl udes



means for dispensing and nonitoring the dispensing of
the conposition, and optionally neans for nonitoring

WQ b@sogassd t i on of the subject in one or nore aBEBUSHNT/087263

including nmonitoring the reaction of the subject to

t he substances being di spensed. [0049] The
conpositions of this invention are suitable for use in
physi ol ogi ¢ environments with pH rangi ng from about
4.5 to about 6.3, and may thus have such a pH The
conpositions according to this invention may be stored
either at roomtenperature ot under refrigerated
conditions. [0050] It iscrdidgr stood that the foll ow ng
exanpl es and enbodi nents descri bed herein are for

| Medgin:at i ve purposes only and that various
nodi fi cati ons or changes in light thereof will be

sliggeé edod fr SBE‘P%!’E%@“E‘R’N tpxitpysejdnetiRécoRPESend are to be

i ncl uded pwiidisgn boloknusyoxin comglexchr preducedbatubbdumi tbkirscomplex;
appl i cat i gBvi@khdans Gl thi8 ARROAAGersingt B an HIV-TAT
publ i cati ons, Patents,and patent applications cited
her ei FR8EFE IFRIEBYY ncor porated by reference in their
entirety ¢oobinmp kaiqheruosasxiCloAbkisor\uet batwtinur foxiAcompieRod
for s@hbipdjpagiebot ul i num toxin, said method
conprising providing a botulinumtoxin conplex or a
reduced botuli numtoxin conpl ex; providing an

pbl ypEystoiethed achpading tg claim IHvikrensaidfbomtinwmrexineomalex ¢4 reduRAT
f r agnRRlinsebdiy b Lis coviiehu ebbreiioRSd Sljpebti0t ul i num
toxin conplex or reduced botulinumtoxin conplex wth
sai d pol ypeptide. 2. The nmethod according to claim1,
wher efhs mstpdiofislainul. ivhersip saiddionlinvaripinsomplex pragfiyesd fotulinum
bot ul doxinEembRXis Roncdaralinystabifized By aldeblypeptidal t ached to sai d
pol ypeptide. 3. The nmethod of claiml1l, wherein said
bol ul i nurn toxin conpl ex or reduced botulinumtoxin
cbnpl B medodfAleipgy ¥heasit 21 HY-ZBT Frrgment bpsya ssquenge according to
pol ypsaQIDd®. 1.4. The nmethod of claiml, wherein said
HTV- TATf ragnent has a sequence according to SEQ | DNO.
1. 5. The nethod of claim1l, wherein said HIV-TAT

¥ agnEifehiersol 4uighy b G T AT figemtet) MEeceappongscordne 1g.
The mBATBAN®E. cl aim 1, wherein said botulinumtoxin
conpl ex or reduced botulinumtoxin conplex conprises a

p6c.) | y pﬁ'lgtmielggd ol}%]\é{.mn , wgeresu? %%%%glﬁnu%%gx% glmglgx gr?’ed%t%?bclizﬁgim’l\!lg
toxin complex comprises a polypeptide having a sequence according to SEQ ID NO,
3.

7. The method of claim 1, wherein the reduced botulinum toxin complex contains a
reduced amount of hemagglutinin protein or non-toxin, non-hemagglutinin protein or
both compared to an amount naturally occurring in botulinum toxin complexes

directly extracted from Clostridium botulinum,

8. The method according to claim 1, wherein the botulinum toxin complex or reduced

botulinum toxin camplex contains albumin as an exogenous stabilizer.
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3. 7. The nmethod of claim1, wherein the reduced

bot ul i num toxi n conpl ex contains a reduced anmount of
wWheovsgeased i nin protein or non-toxin, non-hemagPtTUS00TI087263

protein or both conpared to an anmount naturally

occurring in botulinumtoxin conplexes directly

extracted fromd ostridiumbotulinum 8. The nethod

according to claim1, wherein the botulinumtoxin

conpl ex or reduced botulinumtoxin conplex contains

al bum n as an exogenous stabilizer.9. The nethod of

claim6, wherein the albumn is present in an anount

€ q ual thomakawl cahG, wHeRh the3 i hmin2d Qr,eseﬂ-tqg an 2{unt b§hal 18 ;abolt,
?(11 400%0 %9 :}OOt %({;%? 5 lr}% 6‘5“%‘# 5' 61 umes D emo%xllt%l’l t?zbzﬁb

occurring 't aum’toXin conp
met hoeP‘EPfaBX%YF‘m"EWWQPé?XWCPqﬂéchﬁot ul i num t OXI n conpl ex
or reduced botulinumtoxin conplex contains a

b?l{)m . H&u‘&o%lr Hax§\q| @l%‘c%dthi EO%MM&-Q % %?dttjoﬂgnu%f

|num oxi n deri vat Ive, a reco na I num
t oxi n ma CARREF SoREinD B PRI PR fxtnklesied et the srﬁmﬁ%wwf a
type Botullpah udxinndenvatiees ia ecbiyiiian Bhotutimdnu tokinUusrmbdifidd rbotuym

C, botyl e;um&n%xm tg,aep,@ @mgﬁ@o“dhk RNt %mmumm

botullnumtoxm F, tuli num toxin ){

11. A %TQBPI‘?%&'%& QPP Pk RS @oﬁ%‘ﬂg‘r“f‘l‘ﬁfﬁ" XRA&r é‘?dn
sai d &dtaipurh joxietypb6t ul i num t oxi n conpri ses a borul i num
toxin conplex or a reduced botulinumtoxin conplex;

and a, po t de having a.sequence accar.di

1 o S Robn o, S e G A et Rl St
corrposq"tpr'@ﬂ according to claim8, wherein said
pol ypept i d6onhiHud) @Rin GMG{Hr&Mc&S&QQLﬁE&H cHhidy; Sai d

botul i numt X or red um t oxi n
cgyp?ﬂlde l?agp%)a Tequenc a co I nuﬁ]h?kbrb

conpl ex. 18 e° Stabi 1178 oxih
conmposition according to cIa|n18, wherei n said
P, ypERt itfbizédSbotdviah @drinl dompssitias Beeding 16 dlach BOWHEreinNLARD

toxi npo(fy%crg?ildce % QJn-cgﬁgHt%egsoQQtte&J l\\jitﬂ Légl]d tbgéiiﬁmcg)'}lp lcg&(u')lcx or

reduced botulinum toxin complex.
13, The stabilized botulinum toxin composition according to claim 8, wherein said

polypeptide is covalently attachcd to said botulinum toxin complex or reduced

botulinum toxin complex.
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